Azidodeoxychitin samples were
Introduction
The synthesis of aminodeoxypolysaccharides is now actively studied because of the expected medical, biological and biotechnological applications [1] . One of the possible routes is the chemical modification of polysaccharides. Several groups [2] [3] [4] [5] [6] reported the synthesis of azidodeoxypolysaccharides and the reduction of azidodeoxy derivatives to aminodeoxypolysaccharides was also studied [3] [4] [5] [6] . Carbonhalogen bonds are susceptible to nucleophilic substitution and the treatment of bromodeoxypolysaccharides with azide ion is a convenient route to azidodeoxypolysaccharides [6] .
We reported recently [7] [8] [9] with sulfuryl chloride under homogeneous conditions in lithium chloride and DMA gave chlorodeoxychitin samples having 3,6-dichloro-3,6-dideoxy repeating units [10] . In this article, we describe the synthesis of azidodeoxychitin samples from these halodeoxychitin samples and the reduction with sodium borohydride. The azidation was satisfactorily analyzed as a bimolecular reversible substitution. The reduction of 6-azido-6-deoxychitin is one of the possible routes to 2,6-diamino-2,6-dideoxycellulose.
Experimental

Reagents
A chitin sample kindly supplied by Katokichi Co., Ltd. was purified according to the method described by Tokura [11] . The purified sample was converted to 6-bromo-6-deoxychitin (Chit-Br) with N-bromosuccinimide and triphenylphosphine (TPP) under homogeneous conditions in LiBr and N,N-dimethylacetamide (DMA) [9] . The chlorination of chitin was carried out under homogeneous conditions [7] . a Degree of substitution by halogen. "Degree of substitution by azido group. "LiBr 1.0 g/l0 mL DMA. b) LiCI 0.5 g/10 mL DMA. 0 'The reaction system was heterogeneous. 3 .
Results and Discussion group of an aziridine moiety [ 13] which could be formed by the elimination of HCI from the chlorine at C-3 and the hydrogen in the acetamido group at C-2. The degree of deacetylation of the original Chit-02 sample was 0.53 [10] and the dehydrochlorination from the C-3 chlorine and the free amino group at C-2 would be more easy to occur. Another supporting evidence for the formation of aziridine moieties will be shown in Section 3.3. Fig. 2a shows a 13C NMR spectrum of a Chit-N3 sample measured in DMSO-d6 to confirm the introduction of the azido group to C-6 in Chit-N3. The sample used had DS (NO of 0.57 and was derived from a Chit-Br sample. The spectrum showed an absorption at 50.7 ppm ascribable to the C-6 carbon substituted with an azido group [6] while the absorption around 36 ppm, due to the C-6 carbon bound to bromine in Chit-Br [9] , almost disappeared. Fig. 3 shows the time course of the reaction at 50'C in the LiBr-DMA solvent system as a typical example. The degree of substitution by bromine, DS (Br), of the Chit-Br sample was 0.68. The DS (N3) increased and DS (Br) decreased with time. However, the reaction was not complete in 48 h and this finding suggested the reversible nature of the azidation. This reaction was therefore analyzed kinetically. Reaction parameters are shown in Scheme 1. For a reversible bimolecular 
Kinetic Analysis of Azidation
`651 acetamido-3,6-diazido-2,3,6-trideoxyglucose units, the expected azidation product of 2-acetamido-3, 6-dichloro-2,3,6-trideoxyallose units contained in the Chit-C12 sample [10] . However, it was impossible to determine the configuration of these saccharides based only on the mass fragmentation patterns.
In conclusion, 6-bromo-6-deoxychitin samples were easily converted into 6-azido-6-deoxychitin samples under homogeneous conditions. The reduction of azido groups to amino groups was successful using sodium borohydride in DMSO.
